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Abstract
Background: We aimed to describe the ecology of medical care on an isolated island with limited access to
secondary care, and to evaluate the gatekeeping function of the island’s primary care clinic through comparison
with a previous nationwide survey.
Methods: We conducted this retrospective, open cohort study on Iheya, an isolated island in Okinawa Prefecture
that has one primary care clinic. We considered Iheya as unique location in which to examine the role of primary
care in Japan. Participants were patients who visited the island’s clinic between February 1, 2013 and January 31,
2014. We calculated the number of visits to the clinic and referrals to off-island medical facilities using electronic
medical records. We also compared data for Iheya with a nationwide survey conducted in 2003.
Results: Iheya had 1314 inhabitants in 2013. Of the 5682 visits to the clinic in the 1-year study period, 290 people
were referred to off-island medical institutions. There were 64 referrals to emergency departments; of these, 57
people were admitted to hospital. The rate of visits to the clinic per month per 1000 inhabitants was 360.4 visits
(95% confidence interval: 351.0–369.7). Of these, 18.4 (16.3–20.5) were referred off-island, with 4.1 (3.1–5.1) referrals
to emergency departments and 3.6 (2.6–4.6) hospitalizations. Despite the high incidence of visits to the primary
care clinic, the rates of hospital-based outpatient clinic visits, emergency department visits, and hospitalizations
were lower than rates reported in a previous Japanese study.
Conclusions: This suggests that several dimensions of primary care, its gatekeeping function in particular, are likely
to play important roles in this geographical setting.
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Background
In 1961, White et al. [1] introduced “the ecology of
medical care” or healthcare-seeking behavior per 1000
people in the general population over a 1-month period,
as a way to assess the adequacy of medical resources.
Although this model is widely referenced by policy makers
and educators [2–9], an ecological model is likely to vary
given differences in populations, regional areas, and times
[10]. In 2005, Fukui et al. [11] reported the ecology of
medical care as basic data for healthcare-seeking behavior
in Japan using 2003 questionnaire and health diary data;
unfortunately, that study did not include referrals data.
Referral is an important primary care function, as several
dimensions of primary care, particularly access, compre-
hensiveness, and coordination of primary care services,
reduce the number of visits to specialists and emergency
departments [12].
Japan has the fastest-growing super-aging population
of most developed countries [13]. In 2013, the Japan
Ministry of Health, Labour and Welfare highlighted the
importance of primary care in managing the aging
population [14]. Unfortunately, it is difficult to evaluate
the role of primary care in Japan using the ecology of
medical care model, as Japan has a “free access system”
that guarantees access to all medical facilities. Therefore,
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people can bypass primary care clinics and visit second-
ary or tertiary medical services directly. This is notable
in urban areas with more medical services. In contrast,
the ecology of medical care is easy to evaluate on an
isolated island where only primary care is available.
Therefore, we assessed healthcare-seeking behavior on
Iheya, an isolated island in Okinawa, Japan. The island has
one primary care clinic, one dental office, and one nursing
home. There are two public health nurses in the village
office, but there are no nurse practitioners/physician
assistants/nurse midwives, alternative/complementary
medicine facilities, or medical specialists (e.g., optome-
trists/podiatrists), and the island does not have a
pharmacy. Neither surgical facilities nor hospitals with
beds are available, and patients requiring advanced care
are referred to off-island secondary facilities [15]. A
helicopter service is available to transport patients to
the main island of Okinawa in medical emergencies.
The present study aimed to describe the ecology of
medical care on Iheya, an isolated island where access to
secondary care service is limited, and to evaluate the
gatekeeping function of the primary care clinic, based on
comparison with a previous nationwide survey.
Methods
We conducted a retrospective, open cohort study on
Iheya, an isolated island in Okinawa Prefecture, Japan
(Fig. 1). The island’s area is 20.59 km2 and its
circumference is 34.23 km. The island is located
41.1 km from the main island of Okinawa (90 min by
ship: one-way fare approximately 2440 yen). Iheya had
1314 inhabitants as at January 31, 2013.
One of the present authors (MK) worked as a
physician on Iheya from April 1, 2011 to March 31,
2014. The clinic had four staff members (one physician,
one nurse, and two clerks), but no beds. Emergency
medical services were available 24 h per day, and the
clinic received approximately 30 emergency calls per
month. The clinic had a microscope, electrocardiogram,
X-ray and ultrasound equipment, and the capacity to
conduct simple blood tests.
Participants
All patients who visited the island’s clinic between
February 1, 2013 and January 31, 2014 were included in
the present study. There were 1314 inhabitants in total
(male/female: 679/635), and 25.1% of the island’s
population was aged 65 years and over (Okinawa Prefec-
ture, 17.0%; Japan overall, 23.4%) and the ratio of the
population aged under 15 years was 18.3% (Okinawa
Prefecture, 17.7%; Japan overall, 13.2%) [16]. During the
study period, 79 people moved off the island, and 83
people moved to the island. The population at the start
and end of the study was almost the same. Therefore,
we used the population at the start of the study as the
denominator for each proportion.
Fig. 1 Geographical location of Iheya island in relation to mainland Japan
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Main outcome measures
We retrospectively counted the number of patient visits
to the clinic and referrals to off-island medical facilities
by examining the electronic medical record system (Dr.
Bayes, Macros Japan, Tokyo, Japan). We measured refer-
ral frequencies by referrals to emergency departments
and to other medical facilities. We confirmed the actual
numbers of visits to off-island facilities, visits to emer-
gency departments, and hospitalizations using the re-
sponse letters from referral facilities and/or information
that the patients actually visited the referral facilities
obtained from patient records.
We compared the incidence rates for visits, referrals,
and hospitalizations with those reported in a previous
study [11]. The category, “visit to an outpatient office
excluding primary care facilities” used in the present
study was defined as referral to a hospital-based out-
patient clinic or a secondary care clinic (e.g., ophthal-
mological clinic) off the island. In Japan, there are
secondary care clinics that are not hospital-based (i.e.,
ophthalmologists, otolaryngologists). We compared this
category with the category “hospital-based outpatient
clinic visits” used in the previous study [11].
To compare the ecology of the island’s medical care
with that described in the previous study [11], it was
necessary to consider information on the proportion
of the population aged 65 years and over, health sta-
tus (e.g., prevalence of non-communicable diseases
and neoplasm), and socioeconomic status. However,
that study [11] did not present this information.
Therefore, we substituted data for Japan overall from
the Japan Ministry of Health, Labour and Welfare
[17]/Japanese Statistics Bureau [18] for those comparisons.
We calculated the prevalence of non-communicable
diseases and neoplasm on Iheya using the actual
number of patients visiting the island’s clinic as the
numerator and the island’s population as the denom-
inator. We used data for socioeconomic status in
Iheya from the Japanese Statistics Bureau [18]/Okinawa
Prefecture [19].
Statistical analysis
We performed descriptive analyses to demonstrate
healthcare-seeking behavior per 1000 inhabitants over a
1-month period based upon the actual number of visits.
We calculated 95% confidence intervals (CI) for event
rates obeying either a normal distribution (≥10 events)
or a Poisson distribution (<10 events).
Results
In total, there were 5682 patient visits to the clinic over
the 1-year study period (2790 men, 2892 women). Of
these, 2615 (1151 men, 1464 women) were aged ≥65 years,
2205 (1209 men, 996 women) were aged 15–64 years and
862 (430 men, 432 women) were aged <15 years. There
were 290 referrals (147 men, 143 women), 64 (33 men, 31
women) of which were referrals to emergency depart-
ments. Of the 64 referred patients, 57 (30 men, 27
women) were admitted to hospitals. Of the 290 referrals,
there were 224 referrals to hospital-based outpatient
clinics and 66 referrals to secondary care clinics. Of those
referred to hospital-based outpatient clinics and secondary
care clinics without emergency, only one patient was
admitted to hospital.
We calculated the number of visits and referrals for
1 month per 1000 inhabitants. The results showed that
360.4 (95% CI: 351.0 − 369.7) inhabitants visited the
clinic. Of these visitors, 18.4 (95% CI: 16.3 − 20.5) were
referred to off-island medical facilities. These referrals
included 4.1 (95% CI: 3.1 − 5.1) referrals to emergency
departments and 3.6 (95% CI: 2.6 − 4.6) hospitalizations.
The referral rate to university hospitals was less than 1,
and no patients were admitted to a university hospital
during the study period. Table 1 shows the overall and
category-specific incidence rates by age and sex.
Table 2 shows the age-adjusted mortality rate and
standardized mortality ratio of the island compared with
Okinawa Prefecture [20].
A comparison between the healthcare-seeking behavior
demonstrated in the present study and that of a previous
study targeting Japan [11] is shown in Table 3 and Fig. 2.
Table 1 Healthcare-seeking behavior for 1 month per 1000 inhabitants
Primary care clinic visits
(95% CI)
Referrals to other medical facilities
(95% CI)
Referrals to emergency department
(95% CI)
Hospitalization
(95% CI)
Overall 360.4 (351.0–369.7) 18.4 (16.3–20.5) 4.1 (3.1–5.1) 3.6 (2.6–4.6)
Age (years)
< 15 298.1 (278.2–318.0) 5.5 (2.8–8.2) 1.0 (−0.1–2.2) 0.7 (−0.3–1.7)
15–64 247.6 (237.3–258.0) 11.0 (8.8–13.2) 2.2 (1.3–3.2) 1.7 (0.8–2.5)
≥ 65 658.4 (633.1–683.6) 44.3 (37.8–50.9) 10.3 (7.2–13.5) 10.3 (7.2–13.5)
Sex
Men 342.4 (329.7–355.1) 18.0 (15.1–21.0) 4.1 (2.7–5.4) 3.7 (2.4–5.0)
Women 379.3 (365.4–393.1) 18.8 (15.7–21.8) 4.1 (2.6–5.5) 3.5 (2.2–4.9)
CI confidence interval
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The present study found a higher incidence of visits to
the primary care clinic than the previous study [11] In
contrast, the incidence rates of visits to hospital-based
outpatient clinics, emergency departments, and hospi-
talizations in the present study were lower than those
previously reported [11].
As factors such as the proportion of the aging
population, the prevalence of non-communicable diseases,
and socioeconomic status are likely to be associated with
healthcare-seeking behavior, we compared these factors
between the present study (conducted in 2013–2014) and
the 2003 nationwide survey. We found that 25.1% of
Iheya’s population was aged 65 years and over (2013)
versus 19.0% in Japan overall (2003) [17]. The prevalence
of non-communicable diseases and neoplasm were: hyper-
tension, 22.1% (Iheya, 2013) vs. 5.4% (Japan overall, 2002
[17]); diabetes mellitus, 4.1% (Iheya, 2013) vs. 1.7% (Japan
overall, 2002 [17]); and neoplasm, 3.0% (Iheya, 2013) vs.
1.0% (Japan overall, 2002 [17]). In terms of socioeconomic
status, the 2013 per capita income in Iheya was 1,735,000
yen [19] compared with 3,086,000 yen [18] for Japan in
2003. The unemployment rate in Iheya in 2010 was
4.1% compared with 2.5% for Japan in 2005 [18]. The
proportion of high school graduates in Iheya (2010)
was 32.6% compared with 35.5% for Japan in 2000 [18].
In addition, the proportion of university graduates in
Iheya (2010) was 5.3% compared with 11.5% in Japan in
2000 [18].
Discussion
This study described the ecology of medical care by
measuring the healthcare-seeking behavior of inhabitants
of an isolated island with limited access to advanced
care. The descriptive analyses showed that the incidence
rates for visits to hospital-based outpatient clinics, visits
to emergency departments, and hospitalizations were
lower than those reported in a previous Japanese study
[11]. However, more inhabitants visited the island’s
primary care clinic.
Our finding of more visits to a primary care clinic may
be explained by the high prevalence of non-
communicable diseases and neoplasm, accessibility of
primary care, the lack of access to secondary medical
facilities, the lack of other medical resources on the
island (i.e., pharmacy), and the increased rate of aging
in the island’s population. The low socioeconomic sta-
tus of the island’s population might also be associated
with more clinic visits, as poorer social and economic
circumstances are correlated with serious diseases and
premature death [21]. Despite the high prevalence of
non-communicable diseases, the incidence rates of
visits to hospital-based outpatient clinics, emergency
departments, and hospitalizations were lower than the
rates reported in the previous nationwide survey. This
suggests that several dimensions of primary care [12, 22]
are likely to play important roles in this geographical
setting. In particular, this result implies that if the
primary health care system in Japan was a “gatekeeping
system” rather than a “free access system,” primary care
might play an important role in reducing visits to
secondary care, emergency department visits, and hos-
pitalizations. Another possibility is that the low socio-
economic status might have also inhibited visits to off-
island medical facilities. However, socioeconomic status
is likely not responsible for the all discrepancy of visit
to hospital-based outpatient clinics between the present
study (14.2/1000 inhabitants/month) and the previous
nationwide study (88.3) due to universal health insur-
ance coverage.
Although the previous study in Japan [11] and our
study used different methods, selection bias was mini-
mized in both studies. The previous study [11] used a
population weighted random sample and achieved a high
response rate (health diaries were sent to 1464 house-
holds; 1359 households/3658 people returned the diaries,
and the data were complete for 3477 people), and our
study covered all of Iheya’s inhabitants.
Although we did not measure the number of visits
to off-island primary care facilities without referrals
from the island’s clinic, it was likely to be small as
the island is geographically isolated and access to the
main island of Okinawa is limited. It is difficult to
conclude whether or not the primary care function in
Table 2 Comparison of the age-adjusted mortality and the
standardized mortality ratio between Iheya island and Okinawa
Prefecture [20]
2003–2012 Age-adjusted
mortality
Standardized
mortality ratio
Men on Okinawa : Iheya 636.14 : 610.71 100 : 105.84
Women on Okinawa : Iheya 533.08 : 422.81 100 : 94.74
Table 3 Comparison of healthcare-seeking behavior (/1000
inhabitants/month)
Fukui et al. 2005 [11]
Japan overall (95% CI)
Iheya island,
Japan (95% CI)
Visits to a primary
care clinica
232.3 (218.4–246.8) 360.4 (351.0–369.7)
Visits to an outpatient office
(excluding primary
care facilities)
88.3b (79.1–98.2) 18.4c (16.3–20.5)
14.2b (12.3–16.1)
4.2d (3.2–5.2)
Visits to an emergency
department
9.8 (6.8–13.6) 4.1 (3.1–5.1)
Hospitalization 7.2 (4.7–10.6) 3.6 (2.6–4.6)
CI confidence interval
aSince the category, “Visits to a primary care office”, used in the Fukui’s study
was equivalent to “Visit to a primary care clinic” in the present study, we
unified the expression to “Visit to a primary care clinic”
bData for people visiting hospital-based outpatient clinics
cData for people visited to hospital-based outpatient clinics and secondary
care clinics (e.g., ophthalmological clinics)
dData for people visited to secondary care clinics
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the present study was efficient; however, the clinic
carried out healthcare of appropriate quality, includ-
ing valid triage functions for the following reasons.
First, the island’s the standardized mortality ratio,
based on Okinawa Prefecture was almost 100 for both
males and females [20]. Second, the island’s annual
health care cost per capita (241,408 Japanese yen) was
less than that of Okinawa Prefecture (251,282 Japanese
yen) [23]. Finally, we found that there were 4.9
referrals to specialists per 100 consultations, which is
almost the same as in the United States (5.1) and the
United Kingdom (4.7) [24].
Limitations
Although we expected the majority of the island’s
inhabitants to use the primary care clinic on the
island, it may be possible that some inhabitants regu-
larly visited off-island medical facilities or visited
emergency departments without a referral from the
island’s primary care clinic. Moreover, some cases,
such as patients with terminal cancer or dialysis,
might have moved off the island because of the diffi-
culties associated with regularly visiting medical
facilities on the main island of Okinawa. Therefore,
the present study might have underestimated the
number of visits and referrals.
This study was performed with only one physician
in one clinic; therefore, the results might depend on
the ability of that physician. Furthermore, compari-
sons of the standardized mortality ratio and health-
care costs between the present study and Okinawa
Prefecture might not be sufficient to assess the
quality of medical care.
Conclusion
This study described the ecology of medical care with
limited access to advanced care in Japan. Despite many
inhabitants visiting the primary care clinic on their
geographically isolated island, the rates of visits to
hospital-based outpatient clinics, visits to emergency
departments, and hospitalizations were lower than
those previously reported in Japan. The present study
explored a model for estimating the healthcare-seeking
behavior on an isolated island where access to second-
ary care is limited. This result implies that if Japan’s
primary healthcare system was a “gatekeeping system”
rather than a “free access system,” primary care might
play an important role in reducing visits to secondary
care, emergency department visits, and hospitalizations.
To improve the health status of the island’s inhabitants,
it is important for the primary care clinic to be involved
in disease prevention. In addition, we plan to repeat
this study at 10- and 20-year intervals to reexamine the
role of primary care.
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